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Non-technical summary
The fact that women generally earn less than men has stimulated much discussion in industrialized countries since the 1970 th . Therefore, the level as well as the sources of the gender wage gap are in the focus of the scientific community and are of broad public interest.
The key issue in this study is the extent to which the observed gender wage gap can be explained by individual characteristics such as education and work experience and how much is due to selection into different establishments. Based on a decomposition method, the observed wage gap is assigned to four explanatory components: (1) Difference in the individual characteristics, (2) Difference in the remuneration of these individual characteristics, (3) Difference in establishment characteristics,
Difference in the remuneration of these establishment characteristics. Beyond the decomposition of the mean wage gap, the decomposition is undertaken across the entire wage distribution. This study consequently links two aspects of current empirical research on the gender wage gap. On the one hand, the establishment level is included in the study and, on the other hand, the analysis is extended to include the entire wage distribution.
Based on linked employer-employee data the finding is that, on average, women earn 23.5 per cent less than men. The gender wage gap is larger in the lower tail of the wage distribution than on the upper tail. The decomposition of the observed wage gap shows that the four defined decomposition components vary only mildly across the wage distribution. Only a small part of the wage gap is due to differences in the individual characteristics between men and women. In the middle of the wage distribution women are even endowed with better individual characteristics. The segregation of men and women into different firms also explains part of the wage gap, particularly at the lower end of the wage distribution. The largest part of the wage gap is referred to differences in the remuneration of establishment characteristics. It is apparent that even if men and women have the same individual characteristics, receive the same remuneration of these individual characteristics and work in the same firm, women still earn 16 per cent less than men on average. This within-firm wage gap is more pronounced at the lower end of the wage distribution than at the top end.
In summary, the sources of the gender wage gap do not differ much between individuals in the lower and the upper part of the wage distribution. Compared with the selection of men and women into different establishments, differences in qualification between men and women explain only a small part of the observed wage differential.
1
Motivation
The gender wage gap has been extensively studied in the labor economics and sociological literature. Even though the pay differential tends to shrink over time, a sizeable gender wage gap persists (see for example, the international evidence in Blau and Kahn, 1996 , 2003 and the OECD 2002 . Identifying the different source of wage differentials is crucial for explaining and understanding this persistence. In addition, policy options are different depending on the underlying reasons for the wage differentials.
Traditionally, the gap has been explained by gender differences in the human capital endowment and its reward in the labor market. A widely-used way to explore gender wage differentials empirically is to decompose the observed mean gap into a component attributable to differences in human capital characteristics (endowment part) and a component referring to differences in returns to these characteristics (remuneration part). This decomposition into two parts was introduced by Oaxaca (1973) and Blinder (1973) .
More recently, gender segregation as a further source of wage differentials has moved more and more into the focus of scholarly interest. The empirical finding is that the segregation of women into low-paying labor market structures is a major source of wage differentials between men and women (e.g. Groshen 1991a , Dolado et al. 2004 , Bayard et al. 2003 .
Although the seminal studies in this field emphasize the importance of female segregation into low-paying occupations (see for an overview Sorensen 1990) , more recent studies have extended the analysis to firm segregation and conclude that this segregation is also an important source of gender wage differentials (e.g. Groshen 1991a , Carrington and Troske 1998 , Reilly and Wirjanto 1999 , Bayard et al. 2003 . The importance of firm segregation of men and women is related to empirical findings which point to the influence of labor demandside factors in wage determinations. This empirical literature shows that wage differentials can also be the result of inter-firm wage differentials (overview in Abowd and Kramarz 1999) . Thereby the inter-firm wage differentials can be attributed to different reasons, such as compensating wage differentials, efficiency wage payments, institutional settings or rentsharing processes (see for a theoretical overview Groshen 1991b). Since men and women work in different firms, these inter-firm wage differentials can also have an impact on the gender wage gap.
One purpose of this study is to disentangle the effect of differences in personal characteristics and the effect of selection into different firms of women and men on the gender wage gap. For this aim, the wage equations include establishment characteristics in addition to individual characteristics and the traditional Oaxaca-Blinder (OB) decomposition is extended.
Another relevant finding in the recent gender wage gap literature is that the gap is very complex and varies across the wage distribution. Albrecht et al. (2003) , for instance, detect that while the average gender wage gap is indeed relatively small in Sweden, the gap increases throughout the wage distribution and rises even more in the upper tail. They conclude that the earnings potential of women in the upper part of the wage distribution is limited (glass ceiling effect). Hence, assuming a constant wage gap throughout the wage distribution is misleading because this could wrongly lead us to conclude the gender wage gap to be of minor importance. Furthermore, the traditional approach is based on the assumption that the importance of explanatory factors does not vary with the wage rate. This assumption is not very realistic. Among others, Albrecht et al. (2003) show an increasing impact of education on the wage differential across the wage distribution. In fact, there are many good reasons to believe that male and female wages are also not equally affected by innovative human resource practices and institutional settings across the wage distribution. In particular, firm characteristics describing the collective bargaining and co-determination are supposed to be more important in the wage determination process of employees with low earnings because these workers belong to the main target group of unions. Furthermore, it is conceivable that firm's profits have a stronger impact on the wage rate of highly-paid employees because they are more likely to get corresponding bonus payments.
As an additional contribution, therefore, this study decomposes the gender wage gap across the wage distribution and thus combines two important strands of the recent empirical literature. On the one hand differences in the workplaces of male and female employees are taken into account and on the other hand the analysis is extended to the entire wage distribution. More precisely, I include a detailed set of firm characteristics in addition to individual characteristics as wage determinants. Then in order to decompose the observed wage gap, I apply an extension of the traditional OB decomposition to disentangle the effect of personnel characteristics (including human capital and occupations) and the effect of firm characteristics in explaining the gender wage gap. The extended decomposition results in four terms: one attributable to differences in individual characteristics, one referring to differences in returns to individual characteristics, another that captures differences in firm-specific characteristics and finally one resulting from differences in returns to these characteristics. In order to accommodate differences across the wage distribution, the four decompositions terms are implemented at each percentile of the wage distribution. To this end a flexible parametric method introduced by Machado and Mata (2005) is applied.
The empirical analysis is based on a large German linked employer-employee data set. The comparison of the wage information for male and female employees in the sample shows that the raw gender wage gap is sharply decreasing within the first quartile, the decrease then decelerates until the 60 th percentile, and after that the gap is slightly increasing again.
The decomposition shows that the selection of women into less successful and productive firms explains a sizeable part of the gap. This selection is more pronounced in the lower part of the wage distribution than in the upper part. In addition, women benefit from the success of firms to a lesser extent than their male colleagues. This is the source of the largest part of the pay gap. Gender differences in individual characteristics as well as differences in returns to these characteristics play a smaller role in explaining the wage differential.
The remainder of the study is organized as follows. Section 2 briefly discusses the literature on decomposing gender wage gaps throughout the wage distribution. The econometric methodology is presented in Section 3. Section 4 describes the data source and the specification of the wage equations. Section 5 presents and discusses the results. Finally Section 6 gives some concluding remarks.
Decomposing the gender wage gap: Some background
A decomposition analysis is a standard approach to explore the wage differential between male and female employees. It is often used to examine the sources of the gap and to answer the question, how much of the gap is attributable to discrimination. In this approach the mean wage differential is decomposed into one part capturing differences in characteristics and another part referring to different returns using the estimates of male and female wage equations (Oaxaca 1973 and Blinder 1973) . The latter part is called the unexplained part of the wage differential or the remuneration effect. This fraction of the gap is often used as a measure of wage discrimination. However, one drawback of this standard approach by Oaxaca (1973) and Blinder (1973) is the focus on the average gender wage differential. Thus, potentially important variations of the wage differences across the wage distribution are not taken into account. Hence, the attention in empirical gender studies has shifted towards investigating the degree to which the gender wage gap varies across the wage distribution. For instance, Fortin and Lemieux (1998) decompose changes in the US gender wage gap at various wage percentiles. They apply rank regressions to estimate the probability of an individual being in a certain wage segment given this individual's characteristics. Bonjour and Gerfin (2001) apply a methodology proposed by Donald et al. (2000) to decompose the gender wage gap across the earnings distributions in Switzerland. The basic idea of the applied method is to recover estimates of the density and distribution functions from the estimated parameters of a hazard function.
Most recently, studies use quantile regressions in order to decompose the gender wage gap at different points of the wage distribution. García et al. (2001) propose to use quantile regressions in order to compare quantiles of the male and the female wage distribution conditional on the same set of characteristics as an approximation of the unexplained part of the gap. However, their decomposition of the Spanish gender wage gap evaluates the vector of characteristics of men and women at only one point, the unconditional mean, regardless of which quantile is considered. Gardeazabal and Ugidos (2005) consider it more suited to weight the difference in returns to a certain characteristic (for example primary education) at a given quantile according to the proportion of individuals with this characteristic at that quantile. Based on this methodological approach, their findings for the Spanish wage gap contradict the results of García et al. (2001) . While in the analysis of García et al. (2001) the part of the gender wage gap due to different returns to characteristics increases throughout the wage distribution, Gardeazabal and Ugidos (2005) find the opposite to be the case.
Considering only the mean of the regressors like García et al. (2001) neglects some important factors explaining the difference between the two distributions. Assume, for
instance, that the sample means of the characteritics are the same for males and females, but the variance is much higher for males. In this setting, the distribution of the dependent variable will also have a higher variance for males. This feature can not be analyzed with the method suggested by García et al. (2001) or the one used by Gardeazabal and Ugidos (2005 Based on a combination of linear local matching and quantile regressions he shows that the unexplained wage differences between males and females are larger in the higher percentiles of the wage distribution. Furthermore, the difference in the unexplained wage gap between the 10 th and 90 th percentile narrows over time. Kunze (2005) like Hübler (2005) find that the German gender wage gap is highest in the lower part and lowest in the upper part of the distribution. Their study highlights that occupational segregation and lower occupational mobility among females may explain the gender wage gap, a result that differs across the wage distribution. Using the MM decomposition method they show that in the lower part of wage distribution, females benefit less from occupational mobility than males.
In the upper tail the gains are similar for both sexes. provide new insights into the nature and the sources of gender wage inequality in Germany.
Methodology

Wage regression
OLS and most other estimation approaches are used to investigate mean effects. In this framework the effect of covariates operates only as a shift factor. Koenker and Bassett (1978) 
As shown by Koenker and Bassett (1978) , the quantile regression coefficients θ β and θ δ are estimated as the solution to the following minimization problem:
arg min 1 .
The estimated quantile regression coefficients,ˆθ β and ˆθ δ , are interpreted as the estimated returns to individual and establishment characteristics at the θ quantile of the log wage distribution.
th
Since wages observed in the data are censored from above at the social security taxation threshold s c , one observes only Powell (1984 Powell ( , 1986 ) developed censored quantile regressions as a robust extension to the censored regression problem. There are different algorithms to solve this non-convex optimization problem in the literature (see e.g. Buchinsky 1994 , Koenker and Park 1996 or Fitzenberger 1997a , 1997b . However, as the access to the data 3 is limited and the sample size is large it is not possible to implement censored quantile regressions. As an alternative, I apply quantile regressions after imputing estimated uncensored wages (see Gartner 2005) . As described in the next section, rightcensored observations are replaced by wages randomly drawn from a truncated normal distribution. The predicted wages from a Tobit wage regression are used to construct the moments of this truncated normal distribution. The lower truncation point of the truncated normal distribution is given by the contribution limit of the social security system. In the Tobit regression model, the same exogenous variables are used as in the quantile regression model.
Heteroscedasticity consistent standard errors for the quantile regression estimates can be obtained by means of the design matrix bootstraps (see e.g. Kohn 2006 ). Again, because of the limited access to the data, I cannot estimate standard errors. Nevertheless the decomposition method applied in this study, still yields valuable insights.
Decomposition
The quantile regression analysis provides detailed insights into the remuneration of observed worker and establishment characteristics for men and women across the whole wage distribution. A decomposition analysis can complement the regression evidence by showing whether differences in observed distributions follow from differences in estimated coefficients or from differences in the composition of the workforce. In an OB decomposition, the gender wage gap is evaluated at the average characteristics of male (m) and female (f) employees: w X from the difference between the average male and average female wage. = β wage gap due to different characteristics of males and females, whereas the second term is the part attributable to differences in the returns to these characteristics. In order to distinguish between individual characteristics ( ) X and establishment characteristics ( ) Z I extend the OB decomposition in the following way:
The first term on the right hand side of equation (4) captures the part of the wage differential that is attributable to differences in individual characteristics (i). The third term shows the component of the wage gap due to differences in the establishment characteristics (iii). The second and the forth term represent the components attributable to differences in the returns to individual characteristics (ii) and to establishment characteristics (iv), respectively. In order to decompose the gender wage gap as in equation (4), I use as counterfactual wage
that reflects what the log wage would have been had females receive the same returns to characteristics as their male counterparts. The approach assumes that male returns are the relevant benchmark for the distribution in the absence of any "discrimination".
6
The approach in equation (4) considers only differences in the average earnings. As stated above, the average wage gap is not representative of the gap at different quantiles of the wage distribution. Garcia et al. (2001) combine the OB decomposition technique with quantile regressions to determine the decomposition terms at various points of the wage distribution. They consider the mean of the covariates and quantile regression estimates.
Thus differences in higher moments of the distribution of the independent variables are not controlled for. The method proposed by Machado and Mata (2005) can account for such differences. It combines a quantile regression model with a bootstrap approach to simulate counterfactual wage densities.
7 w 5 It is well known that the partition depends on the ordering of the effects and that the decomposition results may not be invariant with respect to the choice of the involved counterfactual. See the surveys of Oaxaca and Ransom (1994) and Silber and Weber (1999) . Therefore, the choice of a counterfactual should be guided by the questions of economic interest. 6 Most other studies to the gender wage gap use male returns as benchmark and thus comparisons are possible. 7 The MM method relies on the following ideas. First, the conditional quantiles of given by equation (1) w is the hypothetical log wage for female employees if they had the establishment characteristics of male employees and had been paid as male employees. is the hypothetical log wage for female employees if they had the establishment characteristics of male employees and only those characteristics had the same returns as for male employees. Finally, denotes the hypothetical log wage for female employees as their establishment characteristics had been rewarded as they are for men.
The empirical implementation of this procedure is, however, not straightforward. In the second step of the estimation procedure above, I have to draw a random sample that contains random draws of women's individual characteristics and men's establishment characteristics. If the characteristics were independent it would be possible to assign the randomly drawn female to any drawn male employee. However, it is not very realistic to assume independency between individual and establishment covariates. In contrast, a self selection of individuals into certain firms is much more likely. Alternatively, employers demand employees with certain skills. In order to incorporate the correlation between individual and establishment covariates, I decide for the following assignment strategy guided by the economic meaning behind the counterfactual wage distributions in step 4:
First I constitute a random sample of M female employees. After this I implement a matching on the Mahalanobis distance in order to assign each woman to a similar male worker with respect to individual characteristics. From the matched pairs I consider the individual characteristics from the female employees and the establishment characteristics from the matched male employees.
Based on the estimation results generated by the procedure described above, I can decompose the gender wage gap into the contribution of the individual characteristics and the establishment characteristics as well as the contribution of the returns to individual characteristics and establishment characteristics. In order to simplify the comparison to the OB decomposition, I decompose the quantiles of the wage distribution as follows:
In analogy to equation (4) specification is correct, the residual term asymptotically tends to zero and equation (6) describes the true decomposition of the gender wage gap in quantiles.
Note that the first and third terms do not have exactly the same meaning as in the case of an OB decomposition due to the previously described assignment strategy. As an example, the counterfactual log wage for women is only based on the establishment characteristics of men with comparable individual characteristics. Thus, if there is no overlap between certain parts of the male and the female sample with respect to individual characteristics, the establishment characteristics of the corresponding male sub-sample is not used for the The first data set, the IAB Establishment Panel, is an annual survey of German establishments administered since 1993. 9 The database is a representative sample of German establishments employing at least one employee who pays social security contributions.
During the time of analysis around 84 percent of all employed persons in Germany are covered by the social security system. The survey was administered through personal interviews and provides general information on the establishment, such as investments, revenues, size, composition of the workforce, salaries and wages.
The second data set, the so-called Employment Statistics Register, is an administrative register data set of all employees in Germany paying social security contributions. 10 In order to comply with legal requirements, employers have to provide information to the social security agencies for all employees who pay social security contributions. Due to its administrative nature, this database provides reliable information on the daily earnings that are subject to social security contributions. Furthermore, the data include information on age, gender, occupation, employment status and education. The date of entry into the establishment and the ending date of the employer's notification are also available in the 11 8 For my analysis, these residuals turn out to be small when using a random assignment of female individual covariates and male firm characteristics. 9 Eastern German establishments are surveyed since 1996. Detailed information on the IAB Establishment Panel is given by Kölling (2000) . 10 Information on the Employment Statistics Register is given by Bender et al. (2000) .
individual data and are used to calculate job tenure. Note, however, that this tenure variable cannot be corrected for employment breaks as this information is not available. Hence this variable is only a proxy for tenure.
The sample for the subsequent analysis of the linked employer-employee data is constructed in two steps: First, I select establishments from the establishment panel data set for the year
2002.
11 I exclude firms from eastern Germany and non-profit firms because both the wage level as well as the wage setting process is still different in those firms and would require a separate analysis. Furthermore, I only consider firms with at least 10 employees.
In the second step, the establishment data are merged with the notifications for all employees The dependent variable in the subsequent analysis is the log real gross daily wage. The wage also contains all fringe benefits that are subject to social security contributions. The reported wage rates are top-coded at the upper contribution limit to the social security system. In the sample, top-coding affects 18.1 percent of all observations. Male employees are more affected by top-coding than female employees. 12 While in the subsample of male employees the wage is censored above the 81 st quantile of the male wage distribution, the censoring of the female wage distribution appears above the 93 rd quantile.
To address this problem, a Tobit regression is estimated by gender with log daily wage as the dependent variable. The independent variables are the same individual and establishment covariates as in the decomposition analysis later on. Then, as described in Gartner (2005) , 11 From the available waves 1993 to 2003, I use one wave, the year 2002, since the estimation procedure does not allow for more observations. 12 Top-coding affects 20.6 percent of all men and 8.5 percent of all women.
right-censored observations are replaced by wages randomly drawn from a truncated normal distribution. Predicted values from Tobit wage regressions are used to construct the moments of the truncated normal distribution. The lower truncation point of the distribution is the contribution limit to the social security system.
Individual and establishment covariates
In order to estimate log wage equations, I use a set of individual characteristics and a set of establishment characteristics. Thus both labor supply and labor demand aspects of the wage setting process are taken into account.
The set of individual characteristics should capture the productivity of individuals. These variables include six formal skill dummies, age, age squared, job tenure and six dummies for occupational categories.
13 Table A1 (in the appendix) presents summary statistics of the individual characteristics used in the subsequent analysis. The summary statistic shows that, on average, male employees are older and have longer job tenures than female employees.
Most male and female employees have a vocational training degree, yet the share of men is higher than the share of women. Furthermore, many females do not have any vocational training and the share of women without a degree is higher than the proportion of men. The summary statistic also indicates that most male employees in the sample are blue collar workers, while most female employees work in administrative occupations.
While there are numerous theoretical and empirical studies discussing the effect of human capital variables (see e.g. Mincer 1974 , Card 1999 , there is no "universally accepted" set of establishment variables that should be included when investigating determinants of wages.
However, as there is widespread empirical evidence that different establishments may pay different wages to employees of equal ability (see e.g. Groshen 1991b, Kramarz 1999, Cardoso 2000) 14 , I attempt to account for these differences by including establishment characteristics. Motivated by studies which investigate single aspects of establishment wage differentials (for instance employer size or bargaining regime wage differentials), I gather various establishment characteristics as wage determinants. First, I include variables describing the workforce within establishments. These are the number of employees and its square as well as the gender and qualification composition. The positive impact of the 13 Unfortunately, I cannot control for employment interruptions and the actual labor market experience. This could lead to a bias in the estimation, especially for female employees. However, the data set does not include such information. 14 There is also earlier research on wage differentials that highlighted the relevance of wage policies at the firm level (see the overview by Kerr 1994 these, the quality of a worker has an impact on the productivity of his or her co-workers (see,
for example, the model of Kremer 1993).
In addition, I take into account establishment characteristics capturing the current profitsituation and the long run profitability. The theory of rent sharing in the labor market predicts that firms generating rents on the product market may share them with their workforce (e.g. Lemieux 1993, Blanchflowers et al. 1996) . The extent of rent sharing depends on the relative bargaining power of employers and employees. The theory therefore predicts that employees in more profitable firms may earn higher wages than workers in less successful firms. Therefore, I include sales per employee and two dummy variables indicating whether the revenues of the establishment increased or decreased during the last year. Furthermore, the share of exports in total sales is used as a wage determinant.
This variable reflects the extent of product market competition under which firms operate. In the literature, there is the hypothesis that exporting renders firms more productive and leads to higher wages (see e.g. Wagner 1997, Bernard and Jensen 1999) . The reason is that exporting firms are forced to improve faster than firms only operating on the national market due to higher stress of competition. However, the recent theoretical literature (e.g. Melitz 2003) argues that the positive relationship between productivity and exporting is due to a self-selection of more productive firms into foreign markets. The empirical findings of Schank et al. (2010) support this latter argument for Germany. Overall, one would expect a positive relationship between wages and the share of exports in total sales. In order to further control for firm productivity, estimations include a discrete choice variable indicating the state-of-the-art of the production technology used in the establishment.
Furthermore, labor market institutions are taken into account. In Germany the most important institution is collective wage bargaining. A large theoretical and empirical 15 Schmidt and Zimmermann (1991) find that when using all possible controls, wages increase with firm size. They conclude that there have to exist other reasons why large firms are able to pay higher wages and nevertheless survive. A possible explanation might be non-production economics of scale. 16 In the next chapter I investigate the relationship for Germany.
literature shows that collective bargaining raises wages and reduces wage inequality (e.g. Blau and Kahn 1996 , Card et al. 2003 , Fitzenberger and Kohn 2005 , Gürtzgen 2006 ). Some studies also examine the effect of collective bargaining on the entire wage distribution (e.g. Fitzenberger and Kohn 2005 , Burda et al. 2008 ). In the analysis, I
consider collective bargaining by including dummy variables indicating whether the establishment is covered by an industry-wide or firm-specific wage agreement. 17 In addition to collective wage contracts, works councils have an impact on wage distributions within establishments (Hübler and Jirjahn 2003) . Although works councils' co-determination rights do not formally include negotiating over wages, they may negotiate about placing workers in higher wage groups. Among other things they can also co-decide on the introduction of new payment schene, overtime work and working conditions. Freeman and Lazear (1995) point out that co-determination confirms the bargaining power of employees. Hübler and Jirjahn (2003) argue that on the one hand works councils strengthen trust and cooperation between the management and the workforce. Thus, the works councils can support the management in implementing new productivity-enhancing work practices. On the other hand, works councils can also prevent the implementation of work practices which are not desired by the workforce. Thus, co-determination may considerably weaken the management's bargaining position. Overall, one can conclude that the presence of works councils may have an impact on both the creation and redistribution of economic rents. Thus, I also control for the presence of a works council.
Further establishment controls in the wage equation are the wage bill per employee, the number of the average agreed working hours, a dummy variable indicating whether the establishment has been found after 1989 and 10 industry dummies.
The descriptive statistics of the establishment characteristics are given in Table A2 . The summary statistics indicate that male employees, on average, work in larger, more exportorientated firms than female employees. Further men are rather employed in establishments applying wage agreements and with higher sales per employee than women. There are only small differences between an average man's and an average woman's workplace regarding the state of the technology, the presence of a works council in the establishment and profits of the last year.
Empirical results
Distribution of the gender wage gap
Before I present and discuss my estimation and decomposition results I address the actual raw gender wage gap. Thus, all following statements refer to wage rates after the imputation (as described in Section 4.1). The usual procedure to measure the male-female wage gap is to consider the differences between the average male wage and its female counterpart. In my sample, the average male daily wage is 105.47 Euro, whereas the average daily wage for women is 83.40 Euro. Therefore, the male-female average wage differential is 22.07 Euro.
When I undertake the same calculation but consider log daily wages, the male-female average wage gap turns out to be 0.2347 log points. Thus, in my sample women earn, on average, about 23.5 percent less than men. Figure 1 shows nonparametric estimates of the density functions of male and female (log) daily wages. 18 The male wage density is placed rightward with respect to the female wage distribution, indicating a non negligible raw gender wage gap. The gap is distributed unequally across the wage distribution. The wage gap lies above its mean at low wages, drops below the mean around the 30 th percentile and keeps on falling until the 60 th percentile.
In contrast to other countries like Sweden (Albrecht et al. 2003) , Spain (Gardeazabal and Ugidos 2005), Finnland or Denmark (see Arulampalam et al. 2007 ), the wage gap across the wage distribution has no increasing trend in Germany. Based on other sample definitions and data sets, Fitzenberger and Kunze (2005) and Hübler (2005) also find that the German gender wage gap is large in the lower part of the wage distribution and decreases as the quantiles increase. This falling tendency is not completely confirmed by Arulampalam et al. (2007) . They reveal a u-shaped form of the wage gap. Figure 2 resembles the falling tendency of the wage gap with increasing quantiles. Whether it is increasing again in the upper tail of the wage distributions cannot be examined due to top-coding of wages. Still, the gender wage gap is far from being stable across the wage distribution.
Regression results
The first step in the empirical analysis of the gender wage differential is to estimate the log wage equations for male and female employees. As discussed in Section 4.2, in addition to individual characteristics, establishment characteristics serve as covariates.
As mentioned in Section 3.2, for the gap decomposition across the wage distribution, it is necessary to estimate the wage by quantile regressions at each percentile of the wage distribution. In sum, this decomposition requires to run 99 quantile regressions for male and 99 quantile regressions for female employees. For comparison, I also present the decomposition of the average pay gap, for example OB decomposition. For this, I estimate separate wage equations by OLS for men and women. Table A3 and Table A4 Turning to the establishment variables, I find that wage rates increase with the number of employees and with the share of highly qualified employees for both men and women. The OLS regressions indicate that the share of female employees affects the wage rate of women and men negatively. This negative impact might reflect a sorting of women into firms with a preferred work environment for which lower compensating wages are paid. This hypothesis as well as alternative explanations are intensely investigated in the next chapter. The quantile regression results show that the impact of variables describing the workforce decreases with increasing quantiles of the wage distribution for male and female employees.
The OLS findings further indicate that establishments with higher sales per employee, good results in the last year and a state-of-the-art production technology tend to pay higher wage rates both for male and female employees. Apparently, the workforce benefits from the success of the establishment in terms of higher wage rates. The export quota has a positive impact on the wage rate in the OLS regression. This indicates that exporting establishments are more productive and able to pay higher wages rates than establishments operating only on the national market. Whether this result is due to self-selection of more productive establishments in entering the foreign market or due to an increase of the productivity driven by international competition can not be concluded from this kind of analysis (see Schank et al. 2010 ).
Furthermore, the OLS findings indicate that establishments covered by an industry-wide or firm-specific wage agreement tend to pay higher wage rates than establishments which do not apply such wage agreements. Note that the impact of these institutional variables decreases with increasing quantiles of the wage distribution for both male and female employees. This finding can be explained by the compression of the wage distributions due to collective bargaining and is in line with Burda et al. (2008) . Furthermore, the OLS results reveal a strong positive effect of works councils on the wage rate. Note, that the estimated coefficient for this covariate is much higher for women than for men. As the quantile regression estimates show, the impact also increases with increasing quantiles of the wage distribution. The findings regarding the impact of works councils on wages and the wage distribution are in line with Addison et al. (2010) who study this issue for Germany.
Decomposition results
As mentioned in Section 3.2, the estimated quantile regression coefficients and randomly drawn samples of male and female covariates are used to simulate counterfactual wage distributions. The decomposition of the gender wage gap across the wage distributions is implemented, as shown in equation (6). Table 1 presents the gender wage gap and the four decomposition parts at eight deciles. Unfortunately, due to computational constraints at the research data center, I cannot provide standard errors. 
The results are based on the log of the imputed daily wage. The gender wage gaps are calculated as the difference between log male wages and log female wages. Source: own calculation; LIAB cross-sectional model 2002
For comparison, the last row in Table 1 includes the mean gender wage gap and four decomposition parts based on an OB decomposition (see equation (4)). As mentioned before, the mean gender wage gap is 23.5 percent. The largest proportion of the observed raw wage gap is explained by differences in returns to establishment characteristics. Thus, if male and female employees were comparable regarding their individual and establishment characteristics and they had the same returns to their individual characteristics, then nevertheless women would earn 16 percent less on average than men. This could be interpreted as a pay gap within firms and is in line with a result of Hinz and Gartner (2005) .
By contrast, the contribution of the differences in individual characteristics to the mean pay gap is small and negative. This implies that on average, women would receive lower wages if they had the same endowment of productivity-related individual characteristics as male employees. This result suggests that full-time employed women are well educated.
Furthermore, the OB decomposition shows that the gap attributable to differences in establishment characteristics and the gap referring to differences in the returns to individual characteristics are equally high.
The OB decomposition is limited to decomposing the mean gender wage gap. The MM decomposition based on quantile regression considers the entire wage distribution. The four decomposition parts at each percentile of the wage distributions are also presented in Similar to the OB decomposition, the largest fraction of the gender wage gap is attributable to differences in establishment-specific coefficients across the whole wage distribution. This finding is readily identifiable in Figure 3 . This part of the pay gap slightly decreases with increasing quantiles of the wage distributions. Apparently, women benefit less from rents which might be shared between employer and employees than male colleagues. Or in other words, women tend to participate less in the success of the establishment, especially in the lower wage groups. Maybe, they are more diffident in wage negotiations with their superior or they have less bargaining power in comparison to male employees. Furthermore, Figure 3 shows that there is a male wage premium for the establishment characteristics across the whole distribution. This part also slightly decreases as the quantiles increase. In the lower part of the wage distribution women tend to work in firms which are less productive and profitable in comparison to firms where men are typically employed.
This also contributes considerably to the gender wage gap. The differences in establishment characteristics are less important for the gap in the upper tail of the wage distribution. It seems that male and female employees in the upper tail of the wage distribution work in similar firms. Unfortunately, I cannot say anything about the statistical significance because the calculation of significance bonds with a bootstrap method is not possible given the computation time.
The fraction of the gender wage gap that is attributable to differences in individual characteristics and the part due to differences in the returns to those characteristics vary around zero along the wage distribution. In the lower part of the wage distribution the fraction due to differences in individual characteristics is positive. Below the 30 th percentile, men are endowed with the better paid productivity-related characteristics. By contrast, the reverse holds from above the 30 th percentile. This suggests that women in the middle and the upper tail of the wage distribution receive a higher wage rate given their better human capital endowment and their occupations, ceteris paribus.
The decomposition part due to differences in returns to individual characteristics is at first negative and then becomes positive. Between the 15 th and the 45 th percentile of the wage distribution women get higher returns for their human capital endowment than male employees.
The findings of the OB decomposition of the mean gender wage gap and the MM decomposition of the gap across the whole distribution both suggest the selection of women into less successful and productive firms. In addition, women participate in the success of firms by rent-sharing to a lesser extent than their male colleagues. This is the source of the largest part of the pay gap. The firm and respectively the workplace seem to be very important in explaining wage differentials between male and female employees. This finding is line with results of Drolet (2002), Datta Gupta and Rothstein (2005) as well as Simón and Russell (2005) . Gender differences in human capital and occupations as well as differences in returns to these characteristics are less responsible for the wage differential.
Conclusions
This study investigates the role of individual characteristics and the establishments in The present analysis shows that the selection of women into less successful and productive firms explains a sizeable part of the gap. This selection is more pronounced in the lower part of the wage distribution than in the upper tail. In addition, women also benefit from the success of firms by rent-sharing to a lesser extent than their male colleagues. This suggests the largest part of the gap is a wage gap within firms. The establishment seems to be very important in explaining wage differentials between male and female employees. Gender differences in human capital endowment as well as differences in returns to human capital are less responsible for the wage differential. In the middle and upper part of the wage distribution women even have better paid individual characteristics compared to their male colleagues.
These are important findings from a public policy viewpoint. In particular, the findings pose the question why women participate less in the success of firms and what can be done about
it. An explanation for married or cohabitating women could be that they have less bargaining power within firms than their male colleagues if they face a limited number of alternative job opportunities due to being tied to the regional labor market of the male breadwinner. The 
